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(57) Abstract: Novel isoquinoline 
derivatives represented by general 
formula (I) or salts thereof which 
have an I f current inhibitory effect 
without any serious side effects 
such as convulsion; and drugs, in 
particular, cardiac rate lowering 
agents containing these compounds 
as the active ingredient Namely, 
dialkoxy-l,2,3,4-tetrahydroquinoline^ derivatives, etc. which have an If current 

inhibitory effect and are useful, as cardiac rate lowering agents, particularly in preventing ischemic heart diseases such as precordial 
anxiety (thoracic precordial anxiety) and myocardial infarct, and circulatory diseases such as congestive heart failure and arrhythmia 
(supraventricular arrhythmia, etc.). 
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^-VlSiSro^aB!)^*^ l f ^3SE (current l f ) ££Wtt6#lTl*$ (pifrancesco 0. et al. J. 
Physiol. 377: 61-88, 1986. IrisawaK etal. Physiol. Rev. 73:197-227,1993; Dif racesco D. , Anru 
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&?&Zktf®£Z*lXl^> (Hangang Yu, Circ. Res. 72: 232-236. 1993) „ iW*±fc&l>feSlftl 

&£fm?%tmmttm^uzmmmo$m\^ mmw^zmmLx^<msm 

(fcfcoTl^t^&rVU^) (Elisabetta. a etal., Circulatioa 94:1674-1681. 1996; 
Elisabetta, C. etal.. Circulation 95: 568-571. 1997) . tot, \ 1 W®B$ffiltZtlt 3 (Dfift& 

ibm^ttmtt&^k&tot LX&hjvb-*frZ?z>i>y (Zatebradine) (**<DftffiA< l f Wl 

mmz&3< toxfotztt^tixi^ LfrtfsA^tty^itxzimdgwmtt 

$>lZfflg§fi^§%?& Z. £ rftfft^&rVCl ^ (WillianK Frishman, J. An Coll. Cardiol. 26: 
305-312, 1995; Stephen P. Glasser et al. . The American Journal of Cardiology, 79: 1401-1405, 

1997) o ohi* \ f ^zmjLLtjm&tt%wfc(Km>t)<mffl3mr&ztm^xi^ 

& (Shaul Hestrin. J. Physiol. 390: 319-333. 1987) , -tfx^vM* \ f mttm^Z l h 13ft£ 

iifcivci* i h isiasif^i:<w»<i oa^st^oTL^ 

fob^B£*tva^> CBgS¥2-1 3817 2^). LfrLfctfb l f fS?aStf^KOlvC0>ia&l* 
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•£tz> &&jm*\rn&-mx'7r^h& 2 - o-e^g^u) -1, 2, 3, 4-f-h7tK 

4#). 
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B :-C (=0) -NR 6 - XI*-NR 5 -C (=0) - 
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m: 1, 2. 3U*3, 
n : 0, 

q : 1, XIS2) 

ttmtmm&ttiz&rTs K^^^r-s^i^t^mt^^^u ai^ i f warn 
x*>k lanju. atPfv^niffc-cfca. tmKr)\*i>>i turn* mL<it** 




lis »*L<I*. 



ao. o.o.O.O.O.»0 

WfbioHb tint »B6L<i*flKiHx *a®L<i*i6gfiHbiaign?fcy, r7»j- 
rrg-juj tuit «*L<i#a»6~i 4<7)7'j-;i/cfey, 7U-;u^ffiftcsa?aJFf 

r^T-PJIl (hLTIi. «SSIJl?^lMd^i : F*^d:^ J fPlS^l~4fflt% 
•f&'VTWJ-Jk »3*Sffl^fP«£®*U ^iWJ-JU*. 5~6fiJt8I'vTP7y-;i/ 

C7'j;k fcik ^77u;k -fv^7 i /'j;k **th/y>k -rv*w/u;u mrrJ 

>JJk t°'Jv;k t'USv^Jk fc?7i?;i4R. 5~6ft^T-P7 , J-;UA<2-3$g&LfcZBgEC^T 
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iss*4vi)t<7)-ei*st\ gSfo^f-p2»£ 5~7t^^L<. e*ys&k tWv^utf 

It ^C^b^c^Lf^XfoKlil^TtJ:^ 8*L<l*r-\n*M|FF (F, C U 

Br, i ) , mt7)\*-)u mcr)Vr=i\, (t*^L^r) „ <sj»7^=ju (x^uso , -ok 

-sk /\pyy^67;i^;Kh'J^u^-p>^i4© . -o-/\ny/(HR7ii*;k -oH5»7;u 
*;k -s-ra»7vwwk -co-o-(aa7;i^yk -ons»7;u^x^co-cHg»7;i^k - 
COOK -S0 2 HB»7A4Wk -soHSffi7;mwk -co-®»7;u*;k -cc-nh^ -co- 

NmS»?m -CO-N «8jSS7^0 2. -NOj. -CK -NH^ HsiHHBR7W*fk - 
N (i®&7;^U) a, -OHS&7/Wrb>-CK -NH-CO-(6»7Jt4h>k M#7"h> (=0) $ 



*SKHb£«3 ( I ) I*. '>£< t*> 1 ew^Ki^f^^U OMiz3?5< 00 ft; (s) {*$ 

«nm(b«M (i) i^£££fl^**ert<a>&. t^^&kt Lxism ^t*m a^t 
tats. ±(*rticfe^xftiM**iTiWE-iBW ( i ) «rr*<b* 

*«5W<b**fl)^P K9-y^*»lW*»t LTI*» Prog. Med. 5:2157 
-2 1 61 (1 9 8 5) lCE«*#lTl^afc^ J&Jlimi 9 9 0$flJ rEH D B p <&|Nj&J 
*7#5HFIftttl 6 3-1 9 8KKU$feTl*«S*<¥lf&*ift. 
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$W&*. 75>Mb£$i (ID ^7^'J;i#^ffl^r75 WbB6*14; ^bg% (in) «*, 
r (in) £5§K75y<b£$ (iv) iz-7>r^uWAn5i5^ *&SfHb£1$>i (i) £f#£3$2?e&So 
7S K<b5££LTI£8#D5'f K, K?nW K0>«fco&i&^«f K, B7S?K M-t KP**> 
h ' J 7VMKHDBD . P-- h P7x/— ;UV>M- 1 h*P^>X£ vW S K^FtC^gttXT.^k 

TH»JX^U75^ HJ h>B, 7j#fb*'J r t7A^J)D^T ; tSL\ 



• * « « (fflfitt 




r\ r 2 . r 3 * r 4 « r 6 » a, ra n, q . mfDmimwmttu xum& y 

^Sjfii ^TS^-lb^D (IV) l^b^i (V) mi^Tl&tSDT)l*-MVxm£ttLt$L il)\> 

xymmmzmmLxitis® <v» m sa.vtrs/<b^ (id t^aoys Rbssiz 

J:yj®££i*33r;£ ^L<ld3§KTS^ib^3 (IV) izSifi^L-fcfc^ (VI 0 *7)\*Mte 




R\ R 2 » R 3 % R 4 . R 5 » A, rrv n, q, D^R^XISgJiBDltt^U PI*S^£ 
^fi^TS) 

^sgfii. si*75>Mt£1*i (iv) izit-B^n (viii) m^rfliS^ii^Ht^^Urfk 
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0 # (XII) 



Rl R 4 



NH — — ► 

(CH 2 )n 2««B R 2 




TV© 



75 KttfilS 



Y^(CH 2 )n A 
° (XIII) 



HOOC-£-D J 
(X) 



R 3 v R 4 



(XIV) 
— ► 




(I) 



(3frk R\ R 2 . R 3 , R\ R 5 , A, P. rrv n. q. DmR^XId^lSaDiif*^^-^ ) 

*8!?&I3; SH*75,Mb£*B (iv) Wb£& (Xii) £fflt ^&J)jl7^;i^WbJ^£ttLfc 
& 7S/«0SSK£JI88£L-ci"b£$i (XI 1 1) m *^-c*;utf>8 00 ttdttomttot 

?£*D7S WbS6l=J:yite**«*aL *L<iaS»*7S/<bfi1JB (IV) C3iJ£&J«Udb£1&l 

(Xiv) $m^i<7>)§3^;u^MbSP5^T5^5STfcSo s7^Ji^ufbfiSS»&l*75/ 
it^S (IV) ttb£^ (XII) . SL<!i (XIV) £J5££tK ^V'^W56\ 1* 
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UTOBSfEfflTO* Robert E et al. Br. J. Pharmacol. 110 : 343-349. 1993 IzmCtzftMz 
H#] 200~400g (Dm*/ v- h Ls-X&UE? r-£^7K£ ySl^i+tr^ 5®«!lfi(D«|filCj: U 

Mi^^bj^Mot^jaai Uzc m$mwmfix<i>B^xfrwzm.ut Tyrode's 

(W M±B0 tttfl. 5 ne/ mDCarmTyrode j&Fe 37 & 30 afBKBBiaSSa 
g^Lfo IC rich solution ("KB recovery solution") 4 s "? 4°(X 1 B$BJ)£LUJIgUio & 

5>^£(*»holecellmode)$afflU=o mV £ U Z<7>®ifrb-10, -20. -30. • • •. 

-BOnWrCMiJSS^ffi'^7. (IfjfdD <kT? I, iSSte^BLfc. -60 mV <7>®8ffi^l,* 

lC<fci> ^mfiffi&X&^tzZtfri^ mm®**) d/toitMZ&Vffi&Ztvtz l f *SfB=*t 

^b^^a«^ayro*i»^^um sstastr^nvcxa^^uxiccby i f 

tSK£^8U ^lOO/^UXS^S^relE^Lfco a8fofl>ttfflli 90 / ^UXJiLhT-I^Q^Z^ 

\ f ^&z*i&wfei< i f ^mt&mwrim. ( i c 80 ) -ctb^Lfc. 

S3B : *fB»BiWflt£4^ I C 60 fiBi 1 0" 8 M~1 O^M-Cfeofc. 
2. >LWFfmi 

/D4®W5T^^©8i Walter K. et al. Eur. J. Pharmacol. 104(1-2): 9-18. 1984ld£i;fc£ 
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lg&250~400g<75ittt/^hL^^L^ h£S^3<fcySvjte*1*7=& ML SSE*-febD8l 

s:«=fcNt€>ef8ttfc48&£ 2cm$i-&m<»m. (ec 30 ) -ett&ut. *ssunb 





(EC 30 a«M) 




(EC 30 //M) 


H&S#J2 


0.30 


£ttBR|26 


024 




0.57 


H5&9J2 7 


tt 41 




0.38 


H605<|2 9 


029 




0.32 




O30 




0.27 


^6fafPJ3 8 


0.29 




0.27 




033 




0.27 


^6£#J4 9 


029 




0.47 


3^50 


031 



sg25o~350gfl>sa±^7 > ^^7^h$iST^^-vrti=®^u w&t&fc&mm&v 

S4L7io lfc&Hb£4»*20 ng/kg i.v.fc&H* 40 me/kg i.v. C7^S#gT*#HWCOlNT 1 M&D 

S^Tof- ifcSHbSWlSL »»l:t«)fii!i^l BfflMRLfc. «®Hb^3 

*<D$S& #gBJHb#f&ld£ 40rre/kg CDt«JiW^^OTt^^^^^^LMb^%b< 
fcofaft immr&mLtz. 3 8 1 7 2 -^^Bg^J 8 C7Xt-&1^ W098/1 33 

6 4-^»]2 4, RJS3 3<Mt&m*. *<&¥tf««5fiT?fe4. 20mg^g(7)||fili^S:4<^JlN 
T!SW»fWl«*Lfc (SB) „ 
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& 4 S 






40 mg/kg 




2&SSW4 


40 mg/kg 






40 mg/kg 






40 mg/kg 






40 mg/kg 




H6S5IJ1 0 


40 mg/kg 




IMl 4 


40 mg/kg 


Jt?B3ifi&L 




40 mg/kg 




H&60IJ2 7 


40 mg/kg 




I»J2 8 


40 mg/kg 




i§6S5>J2 9 


40 mg/kg 




SS6M30 


40 mg/kg 




SB1SBI37 


40 mg/kg 




Htt§IH38 


40 mg/kg 






40 mg/kg 




H66&147 


40 mg/kg 




3BMBH49 


40 mg/kg 






40 mg/kg 




W2-1 381 72^»J8 G^b^3D 


20 mg/kg 




W098/1 3 36 4-^<Bil!j&5!l2 4 (*}iHfc£1® 


20 mg/kg 




W098/1 3 36 4*KB§§&S5>J3 3 


20 mg/kg 





tZo 



-12- 



WO 00/75133 



7JP00/03564 



*miz&iizmmmimi$gpm. xisma mi mm. mmLomm 
mmiffik mmm%. mmzm. Lxmmmzmcxmm^^ti^t^ mm 

□&$tftf&£fitU BMtfiUO. 1mg/kg~1 OOmg/kgg^efcy, Zft^Hsfo fe§ 
0. 01mg/kg~1 Omg/k g<DiS"ei BIC1 @H®S!s)IS:-5-$*V&, 

^ar«P^l midlife thWi/^at°;ub;un-x. afc^tr 

»=*y->3«. -tf5^>» t KD^>>^tni>utowa-^ LKP^v^ptfu^utaup-x 

asg&wd^h^wi mmi mm. ^o^zmi xu 
m^^pfMJi^Hd^Rii gmm&vtimmi wm. mm. %w?i 

mmmi want mi^SM^Ksi^gt^^h^ i^tsro^ 

*'J-^k =f7»©*5<tWttft. x*y-;W)*3tt7^a-A»l 7^t*7P* 
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h^>T-'J>4.6gfl>rh7tKP^>^ (30nl) t b 'J XWU7 5 > 5. OnU 7 
7-U K5. 22g £6£3£H<h l/OSfc 

(±)-6. 7- V> h**>1 . 2. 3. 4-^f fc KP'f V*-> U > 2. 53g ©v^7 □ $ ivj^fc (40ml ) t 
^-(tertr^U5j-^rV*;i^JU) =/"W>Bla Qg» 1-X*/lr8-EKifet WU7S>0 tfU] 

fr? "J (±)-6. 7-v> h^2-{[1-(tert-^U^rV*^7tt=Jl/)-3-e^U vJU] *WUK 

=JL}-1. 2, 3, 4^f h^t KP-T U>a 77g &m=o ^ (±)-6, 7-v* Mr*>2-{[1-(tert- 
^U^i^;U^l/)-3-^yi?;U]^Ut^L)-1.Z3.4-xh7t KB-TV*/ 'J>3.77g£4 

K«jS?;U*>u1^u]-i.Z3.4-T-K7fc KP-f >)l*g$&2.3Qg LXWz> 
&m\2 twm^&m 2-1 -2-1 1 <Wb£$££f£Lfc (&aB£D . 

(±)-6, 7-i/> h^>2-[(3-e^'Ji?;U) *;Ui<=Jl/]-1, Z 3.4-x 1 KP-f V*/ 'J>$gi8g 
3J9g£^3ft^!8ELfc& $bfttd^7"bh- MJ;US§& OQnl) £ /Y-fc-^P^EXWD 
^U-f 5 K2.85& U^Al.55g ^fflLM^0)7;^WbSFE;$ff O CilCj: y (±0-6, 7- 
i?y I4'>M[3-C-7^K5 KXWW e^Ui^H*-»UK=Ji}-i.Z3,4-rh7t KD-f y*/ 
U>3.83g£4#fco JS^ (±)-6.7-v> MrV-2-{[3-(2-^;KS KIWI} fcf^'J i?jl3 *;UK 
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-C3^I^t>flJfc^lSfft\ (±)-2-{[3-(2-75>'X^l/)e^'Jv^]*^7t?=JU)-6.7-i» H**> 
-1 , a 3. 4-r- 1 KO-T V*/ 'J>2. 67g £fte«l$!©i: l/OIko 

2-(3.4-i?> h^>7x^l/)T"bh-h'J;U.77g(DiJ^^Ut>;UZ*75 fi^£(10nl) £*8Hb*- 
MJ^ALOOg, 3 f Xb>^;U4.26g m^Tti^TJ&MUxfo&JVZtlZ&V. 2-(3,4-i?> 
|^7x^W^*JU^l*=MJJM.7fc«ifc ;i<D2-(3.4-i^ Mrv7x^JU)-2-> 
tfS*-— h 1 . 75g <&X$ /-JUj§&(30nl) £ m7^*-T$ffiti8& 3. CmU 7^-- 
^M.3 g m^T$^£ftfc^^ 2-(3.4-iJy h^>^x^»|/)-2-^ 

^■;i/^otf;u75>i.59g$»fco 2-(a4-e>y h^>7xxju)-2->^;u^nt;;u75> 
1.58g (8ml) £/*5*tVUk7;Wrfc K0. 252g fcffl^TJISaa^l^^oCtlZj:^ 

6. h**>4. 4-v>^M. 2 3. 4-t hvt KP-f V*/ U > 1. 34g £$3tfeTS«: LT#fc. 
2-(3. 4-i?> Mf*>7x=Jtf 7-fe h- h 'JJU. 77g 0)S/y*JU7tVUA75 K5§&(10nl) iTf^W" h 
'jH7AL00g. 3^b>^U4.2^$ffl^r^ro7;Mr-»MbSfS$^T5i:i:lC < fcy, 2-(3.4-S/* h 
^i/7x=JD-2->^U^Ptfii--h l J;H.78g$#fco C<D2-(3,4-i^ h*$/7x=JU)-2->*- 
)tfag*- h W. 75g G5X^y-;i^a(3Qnl) 1 28%7>=E-7^^K^ 3. OnU 7^—-^ 
^M.3g£ffl^TJI5£0^lG^^ 2-(3,4-e» Mr*>7x=JU)-2-y?- 

;i/7Ptf;U7S>1.59g$^fco BC, 2-(3.4-^ h4'>7x^)-2-^^^Pe;U75>1.58g 
<D*$§&(8ml)£/^7tVU^7;i/Tfc K0.252g ^mi^X^mtSB^T^ZtlZ^K 6,7-i? 
y h+iM. WH. 2, 3, 4-r t KP-f V*/ 'J > 1. 34g £SStfeWa&£ LTfB/i 



(±)-6.7-v> h^H(3-lf^U^U)^U7t^U]-1.Z3.4-7 i h7t h*P-f V*/ 'J>0.268g 
t3,4-v> Mr*>7£ 'J-/l/7X'J K0J66g<&Mx;/$j8&(3T)l)£*I^ 

ftS/'J^WU^A^PTh^^-f— (^PPJlVUA:y^y— jU=100:4) Vtmtfzc fcbftfc: 

;^;tf«wi«*iix^i^ (ft"') 4 fmm&fflmx.T)v%fe (o. 227ml ) ^jdtl ?t$££ 



H6SW1 
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mmucc ^^^sfi^x^u-i^y-^u^b^tr^-iicky (±)-3-t3-(6, i-v 

* h*i/-1.2, 3,4-r hvt KP-TV*/ U>-2-*JUtt=yi/) t?*'JSV]-*-&4-$fc» h**/-?JL- 
)l) -JW £/7S K^£0. 337g m&^t LtUfco 

(±)-6. 7-i?> Mr^MO-tf^'J S&tf *;U1?=JH-1, Z 3. 4-7 h^fc KP-f 'J >a 35g 
t3.4-^^b>i^r*>T^'J^7-U Kl.91g tfflt\ llftoT(±)--3-[3-(6.7-S* h 

*iH,2.3.4-7H7fc KP-f V*/ U>-2-^UH=JU) lf*UiV]-/H3.4-y*b>:***i/:7x 
ryu) ^P/OT5 ttfltfftt 95g l/Olfco 

(±)-6.7-i?> h^H(3-e^Ui^U)*;U-H=Jl']-1.2.3.4-T h^t Kn-f V*/ U>0i264g 
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